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Abstract
Safety management systems are implemented in aviation to assess and iteratively improve on 

safety, with the goal of monitoring and maintaining a strong safety culture to reduce risks and avoid 
future incidents and accidents. Maintaining a strong safety culture is a critical component of 
maintaining safety in organizations from airlines to flight schools. Safety management systems 
(SMSs) stress iterative assessment and improvement in order to decrease risk. Regular assessment of 
safety culture allows for the promotion of safety. The purpose of this study was to examine safety 
culture at a collegiate flight school in the southeastern United States using the Global Aviation 
Information Network’s (GAIN) individual safety survey (2001) and determine if different groups 
within the organization had different perceptions of safety: undergraduate students in ground 
courses, maintenance personnel, and flight instructors. Overall, survey results indicated a positive 
safety culture. Although there was a significant difference in responses between students in 
Aeronautics 1 and 4, the effect size indicated that the difference was quite small, and there were no 
significant differences between any other groups.  

1. Introduction

Wiegmann, Zhang, Von Tahaden, Sharma, and Gibbons (2004) summarized safety culture as a 
willingness to work as a group with each other regardless of ranks or titles. In aviation, building a 
strong organizational culture to promote safety is critical. This is often a part of SMSs in 
organizations, which include regular assessments to determine progress towards safety initiatives.

1.1. Purpose and significance

The purpose of this study was to examine the different perspectives of safety at a collegiate flight 
school in the southeastern United States. Using the GAIN (2001) safety survey, safety perceptions of 
undergraduate flight students, certified flight instructors (CFIs), and maintenance personnel were 
measured during the Fall 2018 semester. This survey methodology was selected to answer the 
research question: is there a difference in the safety perception of flight students, CFIs, and 
maintenance personnel?

Studying safety culture is important because part of a good safety culture involves evaluating and 
iteratively improving. Without regular, impartial assessment, this is impossible. While SMSs are not 
new in aviation organizations such as airlines and airports, flight school SMSs are relatively recent 
developments, and there is little research documenting this application of the SMS. This 
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implementation of a previously established safety survey both provided a snapshot of safety 
perceptions at a collegiate flight program and allowed for comparison with industry standards for 
organizations (GAIN, 2001). The cross section of student experience level and various roles in the 
organization ensured a complete picture. To maintain a strong positive safety culture, methods for 
this type of internal analysis must be developed and regularly applied to evaluate the organization 
and ensure high standards of safety.

1.2. Safety management systems

As a high-risk, safety critical field, aviation has developed standardized approaches to minimize 
risk and continuously improve safety. SMSs are the official, organizational implementation of these 
goals (Cusick, Cortes, & Rodrigues, 2017). Reason’s swiss cheese model argued that accidents are not 
just a result of a mistake but are also influenced by the organization’s culture and policies as well as 
precursor actions (Cusick et al., 2017, Reason, 1990). Thus, avoiding accidents and incidents requires 
the active, standardized influence of the organization.

SMSs are founded on four main pillars: safety policy, risk management, safety assurance, and 
safety promotion (Cusick et al., 2017, FAA, 2010, Velazquez & Bier, 2015). The implementation 
requires organizational goals, solidified into a plan through company policies. Organizational 
commitment is key. The company must continually examine progress and efficiency of safety 
initiatives to reach its goals. This process in turn promotes an environment with a clear safety culture 
(Cusick et al., 2017).

1.3. Safety culture

Promoting safety includes safety training and the creation of a culture that reinforces the 
organization’s goals and aims for risk management. Although there are a wide range of definitions of 
safety culture, Wiegmann et al. (2004) characterize several common threads. Safety culture includes 
a willingness of employees to work together no matter their position or level in the company. The 
group values regarding safety will influence actions, and a communal emphasis on standards and 
continual improvement builds safety culture. Additionally, there must be a willingness to learn and 
change (Wiegman et al., 2004). Although aviation is a safety critical field, this process of 
improvement and use of an SMS in improving safety has not been well documented in flight schools.

Safety surveys have been used in aviation to evaluate attitudes towards safety. Safety culture was 
assessed prior to and after the implementation of an SMS at Sharjah airport and compared to results 
at a sister airport. The results documented a positive change in safety culture with the SMS, while 
the safety scores at the control airport remained the same (Remawi, Bates, & Dix, 2011). SMSs have 
demonstrated value in building safety culture in aviation organizations and should have similar 
effects in flight schools.

In collegiate flight training, the development of safety culture can start from the first day with 
new flight students. However, the entire flight training program must be committed to the SMS and 
iterative safety improvement. Examining the safety culture through regular assessments, such as the 
GAIN (2001) safety survey, is a first step towards understanding safety culture in flight schools.

2. Methods

This study used a descriptive methodology, employing the GAIN safety survey to assess safety in 
an aviation organization and compare to other organizations. The safety survey was previously 
developed by GAIN (2001). Results from the survey allow comparison to safety culture benchmarks 
for organizations: “Poor safety culture 25-58, Bureaucratic safety culture 59-92, Positive safety 
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culture 93-125” (GAIN, 2001, p. D-5). Demographic questions were appended to the safety survey to 
identify the participant’s classification within the flight school: undergraduate flight student in 
Aeronautics 1-4, instructional techniques student, CFI, maintenance personnel, or non-flight student. 
An IRB exemption was approved (18-167) prior to initiation of research. Participation was voluntary 
and anonymous, and participants could opt out at any point. The survey posed minimal risk to 
participants.

Participants were recruited from the flight line (both maintenance employees and CFIs) and in all 
core aeronautics classes (Aeronautics 1-4 and Instructional Techniques) at a collegiate flight school in 
the southeastern United States. All employees and undergraduate students registered in ground 
courses were asked to participate. Paper copies of the surveys were distributed and collected in 
large envelopes, and then data were entered into an Excel spreadsheet. Descriptive statistics were 
conducted in Microsoft Excel; inferential statistics, including one-way ANOVA and eta squared, were 
calculated using RStudio v. 1.1.383. 

3. Results

We collected a total of 202 surveys; of these, 45 were excluded from the analyses because they 
were from non-flight students or were missing responses on the second page (N=157). There were 
strong response rates from all three groups (Table 1): mechanics, CFIs, and undergraduate flight 
students. 

Table 1. Sample Size and Response Rates for Safety Survey

Group Sample Population Response Rate
Flight Students 129 229 56%
Certified Flight Instructors 21 31 68%
Maintenance 7 17 41%

Table 2 shows the descriptive statistics for safety scores by group. All measures of central 
tendency were in the positive safety culture range (93-125), except the mean safety score for 
Aeronautics 4 students. Aeronautics 4 had the largest range and standard deviation due to a single 
outlier. Flight instructors had the smallest safety score standard deviation. Average safety scores for 
all groups were similar (Figure 1).

Table 2. Safety Culture Score Descriptive Statistics at a Collegiate Flight Program

Group Mean Mode Median Range Std. Dev.
Aeronautics 1 101.9 93 101 75-125 11.1
Aeronautics 2 97.7 103 96 75-113 10.5
Aeronautics 3 97.0 100.0 97 70-119 10.5
Aeronautics 4 91.6 96 97 47-112 16.8
Instructional Techniques 98.7 104 99 81-125 13.1
Certified Flight Instructor 101.9 101 130.5 84-115 8.5
Maintenance 105.8 NA 101 83-124 15.1

Groups examined included undergraduate flight students in core aeronautics courses 
(Aeronautics 1-4 and Instructional Techniques), certified flight instructors (CFIs), and maintenance 
personnel. Scores above the dashed target line (93) indicate a positive safety culture; scores 
between the dashed and dotted lines are bureaucratic; scores below the dotted line (58) indicate 
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poor culture. Safety culture is defined as poor (25-58), bureaucratic (59-92), and positive (93-125) by 
GAIN (2001). Error bars represent one standard deviation above and below the mean.

Figure 1: Safety Culture Scores by Group at a Collegiate Flight Program

There was a significant main effect for different groups, F(6, 181) = 2.68, p = .01. A post hoc, 
Tukey’s pairwise comparison found that safety scores for Aeronautics 1 and 4 students were 
significantly different (p = 0.03); however, there was no significant difference between safety scores 
for all other groups. The eta squared was 0.08, which was a very small effect size.

4. Discussion

All certified flight instructors, maintenance personnel, and all flight students in the core 
aeronautics courses were asked to participate in the survey, generating an overall picture of safety at 
the collegiate flight program. These data illustrate perceptions of safety culture by all groups during 
that two-week period in the Fall 2018 semester when data were collected. The response rates were 
high (Table 1) and reasonable for voluntary participation via paper surveys, resulting in 157 surveys 
for the analysis. All groups were represented in the responses, including a cross section of flight 
student experience from new flight students in Aeronautics 1 to students training to be flight 
instructors in Instructional Techniques. Non-flight students were excluded because of their lower 
level of exposure to the flight line and SMS.

The GAIN safety survey is interpreted using the general categories for safety culture within 
organizations: safety culture scores from 25 to 58 indicating poor culture, 59 to 92 a bureaucratic 
culture, and 93-125 a positive culture (GAIN, 2001). The survey results documented a positive safety 
culture across all groups in the flight program, with the CFIs and maintenance employees having the 
highest average safety scores (Table 2, Figure 1). This may be due to their higher experience level 
and better understanding of the SMS. Aeronautics 1 had a high, positive safety score average as well, 
which could be because these flight students are new to aviation, and therefore eager to support the 
safety culture and follow proper safety procedures learned in class, from CFIs, and in the flight 
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operations manual. The lowest average safety score was for Aeronautics 4 (91.6), which was at the 
high end of the bureaucratic safety culture category. We made the decision to include all completed 
responses from flight students and flight school employees, rather than excluding outliers, because 
all responses represent actual perceptions of safety culture at that point in time. However, the 
removal of the single Aeronautics 4 outlier would have increased the average safety score into the 
positive range (95). 

Although there was a significant difference in safety scores between the Aeronautics 1 and 4 
students, there was no difference between the other groups. The difference between Aeronautics 1 
and 4 was likely driven by the outlier in the Aeronautics 4 responses. The miniscule effect size (0.08) 
also indicated that any differences in the perception of safety across the various groups at the flight 
school are negligible in the real world. This result is encouraging because all components of the 
organization have both a positive perception of the safety culture and a similar perception. Results 
indicating an overall bureaucratic safety culture point to an organization within which safety 
procedures are followed as rules or boxes to be checked rather than valuable safety practices. 
Likewise, different safety scores between groups serving different roles in the flight school might 
indicate concerning trends in the safety culture such as differing levels of emphasis on safety or 
unequal knowledge and understanding of the SMS between groups.

In conclusion, we found that the collegiate flight school has a positive safety culture across all 
groups. Best practices in safety management include continual assessment and improvement. As 
such, this survey assessment of safety culture should be regularly replicated at the flight school to 
examine trends in perceptions of safety over time and between various groups, so that any issues 
can be identified and addressed proactively. A comparative study of safety perception in Part 141 
flight schools across the United States would be beneficial. Future research should also follow flight 
students in a longitudinal study of how perception of safety culture changes with pilot experience 
level within an organization.
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